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Ead.; 1.5. Dzhigit; Ed. of Publishing House: L.V. Gessen; Tech. id.: 
T.P,. Polenova. : 


PURPOSE: ‘This book belongs to the series of seientific-populer publications of 
the Academy of Sciences, USSR, and is intended for the general reader, 


COVERAGE: The suthors present a brief history of the develorment of rsdio, men 
tioning a number of Russian, Soviet and non-Soviet Scientists who contri- 
buted to the development of modern radio, They emphasize the cultural and 
educational importance of radio broadcasting and list some of the varicus 
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applications of radio in industry and research, They also mention plans for 
future development of radio broadcasting and commnications in the 0358 
according to the Seven-Year-Plen. For the nonspecialist, the authors offer & 
ghort introduction to the physical phenomena on which radio is based. There 
are no references. 
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ke ee SOV /109-59-+-2-14/27 
Bazarov, Ye.N. and Zhabotinskiy, Me. 
Frequency: Changing by Means of a Reflex Klystron 

(Preobrazovaniye chastoty na otrazhatel’nom klistrone ) 


The possibility of employing a reflex klystron aS a 
frequency changer at U.HaF. is investigated theoretically. 
For the purpose of analysis it is assumed that a klystron 
can be represented by the equivalent circuit shown in 
Fig 1, where R, L and G are the equivalent parameters of 
a loaded resonator and i, is the alternating component 

of the convection current. if the multiple transit of 
the electrons, the interaction of the electrons in the 
peam, the capture of the electrons at the grids and the 
transit time of the electrons in the grid gap are 
neglected, the equations for the klystron can 2e written 


ass ai 


e (1) 
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where U is the voltage at the grids of the resonator, 
Up = E sin(nwt,) is the external signal voltage, 

‘n= 0,1,1/2, 1/3..4is the total current in the resonator 
and i, 1s use alvernating component of the convection 
current. Equations similar to Eq (1) were considered 
in a work cf Bershteyn (Ref 3). If the notation shown 
on page 254 is adopted, Bq (1) can be written as Eq (2). 
Further, by eliminating y from Eq (2), the final 
equation is in the form of Bq (6). The solution of this 
equation: is in the form of a superposition of the 
oscillations with multiple frequencies and is given by 
Eq (7). The amplitudes A, A, »..-. and phases P, 97 
are Slowly variable functions of time and can be 
obtained by solving Eq (8). The functions @ and ¥ 

in Eq (8) are defined by Eq (9). In the case of a 
resonance of the second kind and the synchroniZation 

at the second harmonic (n = 2), functions d and ¥ can be 
expressed by Eq (10). The conditions of stability of the 
steady-state regime are defined by Eq (11). These can 
also be written as Bq (13), where m is the regeneration 
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coefficient of the Klystron and v, = $/26. If the 
parameter 99 is eliminated from Bq (8),an expression in 
the form of Eq (12) is obtained. On the basis of Ba (12), 
it is found that the threshold of the resonance of the 
second kind is given by Eq (15). From this it follows 
that: the threshold increases with the increase of the 
detuning parameter v,; the increase of the regeneration 
leads to the reduction in the threshold of the resonance 
and the deviation of the transit angle from its optinun 
value causes the increase in the resonance threshold. 
The width of the resonance of the second kind is 
expressed by Eq (16) where Q is the quality factor of 
the resonator. The synchronization threshold at the 
second harmonic can alse be found from Hq (12) end is 
defined by Eq (17). The synchronization bandwidth for 
the optimum transit angle is expressed by Iq (18). 
The dependence of the amplitude of the oscillations 
during synchronization at the second harmonic (at the 

: voltage of the external signal) is illustrated in Fig 3. 

The synchronization effect was also investigated 

Card 3/5 experimentally by employing a special reflex kiystron 
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fitted with two resonators and three or four grids 

(see Fig 4). The experiments carried out on a 4-grid 
reflex klystron corroborated the possibility of 
employing the tube as a frequency divider at U.H.F. It 
was possible to obtain an output power of 15 mW for 
input powers of 10-20 mW. The klystron can be used as 

a multiplier in two ways; tk external signal of 
frequency £ is applied to the tube which is tuned to 4 
frequency nf; in the sesond case, the resonator 
frequency is the same as that of the external signal 

and the multiplication is obtained by extracting the 
n-th harmonic of the bunched current. When the klystron 
is synchronised at a sub-harmonic and used as a frequency 
multiplier, Bq (8) and (9) are also valid andi in this 
case the functions @ and ¥ (for n =0.5) are given by 

Eq (19). The amplitude of the steady state oscillations 
can be determined from Bq (20). If the n-th harmonic of 
the bunched current is employed, the functions @ and y- 
are given by Eq (21), while the amplitude of the steady 
state- voltage at the resonator gap is expressed by Eq (22). 
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The conditions of stability of the oScillator are 


expressed by Eq (11). The above two methods of frequency 
multiplication were confirmed experimentally. There are 
‘5 figures and 5 Soviet references. : 
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AUTHORS: -Zhabotinskiy, M.Ye., Levkin, L.V., Sverchkov, Ye.l1., 
tand»Petisovay=iaRs 


TITLE: Model of a Oaesium Frequency Standardg 2 


PERIODICAL: Radiotekhnika i elektronika, Vol 5, No 7, 1960 
pp 1173-1176. (USSR) 
- ABSTRACT: In accordance with a recommendation of the Twelfth General 
Assembly of the International Radio Scientific Union the comparison 
of a molecular generator-with a caesium standard within a single 
laboratory has Soon undertaken. Two models of an atomic frequency 
standard using an atomic caesium beam have been developed at the 
Institute of Radio Engineering and Electronics. of the Academy of 
Sciences, USSR. in this system the ultra-fine structure in the 
atomic caesium spectrum is used, employing two closely located levels 
‘between which transitions occur at a frequency of about 9192 Mes. 
In a weak magnetic field these levels are subjected to Zeeman 
splitting. The system consists of a copper tube 12 mm in diameter, 
1200 mm long, in which a- high vacuum is maintained. The magnetic 
field of the system is uniform to within 0.1 oe. The spectral iine 
width is 300 eps, the signal/noise ratio about 100, There are 
4 figures and 15 references of which 12 are English and 3 ak 
SUBMITTED: January 3, 1960. 
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Bazarov, Ye. N., Zhabotinsily, M...¥e., Sverchkov, 


Frequency Multiplication by a Large Factor Using 
a Reflex Klyatron ; 


Radiotekhnika, 1960, Vol 15, Nr 2, pp 75-79 (USSR) 


The paper deals with frequency multiplication by a 
large factor n using a standard reflex klystron. 

In principle, the input signal 1s applied at the 
airgap between the reflector and the resonator. 
However, in the practical application the input 
signal may be supplied to the klystron reflector 

by means'of a coaxial line. The differential 
equation of the second order describing the processes 
in a reflex klystron is given. Using the first - 


‘approximation of the above equation, and assuming 


that the amplitude of the input signal as well as 
that of the output signal is smaller than the constant 
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voltages on the klystron electrodes, expression; are .° 
derived which define: (1) the power of the output 
Signal of frequency Tout = nf where fin 18 


frequency of the input Signal; (2) the banda width 

f in which a stable multiplication is obtained. 

f depends on the cathode current, the reflector 
voltage, and on the factor n. The block diagram of 
an experimental installation for frequency multiplica~ 
tion is shown on Big. 1, : 
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Here the input signal from the generator (1) 4a 
Supplied through the measuring line (2), the 
attenuator (3), and through a coaxial line to the 
reflector of kilystron (4). The klystron output 
Slgnal passes through the attenuators (5) ana (7) 
to the spectrum analyzer (6) and power measurer — 
» Tespectively. The klystron operates as a 

Do erator: The klystron resonator is tuned to the 
n-th harmonic of the input signal. In the above 
installation, a standard 3-cm-wave klystron was 
used and frequencies ae = nfyy = 9,000 to 10,000 


Mc- were obtained. ‘the relationship hetween the 
output power and the multiplication factor n is 
shown on Fig. 2, where the power for n = 1g 1a 
assumed to be equal one. 
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Here the curve (1) is obtained experimentally; 
the curve (2) is plotted according to the theory, 
For the considered 3 cm wave, Af was 3 to.20 mc, 
the experimental and theoretical results showing 
a good coincidence. Aton = 30, an output power 
of the order of 500 to 1,000 microwatts may be 
obtained. The author arrives at the conclusion 
that the suggested multiplication method is ex- 
tremely simple and reliable. The power of the 
output oscillation ig relatively high, Theve are 
4 figures; and 4 Soviet references, 
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AUTHORS : Bazarov, Ye. Ney and Zhabotinskiy, » M. Ye. 


TITLE: Fluctuations in a reflex-klystron oscillator caused 
by electron velocity scatter, shot and thermal effects 


PERIODICAL: Radiotekhnika i elektronika, Vol.6, No.1, 1961, 
: pp. 166-169 


TEXT: Using symbolic equations and correlation theory the 
fluctuations in a reflex-klystron oscillator caused Ly the 
scatter of electron velocities in the beam, the shot and thermal 
effects are analyzed. Expressions are obtained for the mean- 
Square amplitude and phase fluctuations and their spectra, 

It is shown that under certain conditions the electron velocity 
scatter can have a substantial influence on the fluctuation, 
There are 4 Soviet references, 
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AUTHORS : Grigor'yants, V.V., and. Zhabotinskiy, M.Ye. 
TITLE: Ammonia molecular generator operating without | 


liquid nitrogen 


PERIODICAL: Radiotekhnika i elektronika, Vol.6, No.1, 1961, 
pp. 175-177 


TEXT: This note discusses the pumping requirements of an 
ammonia molecular oscillator operating without a liquid nitrogen 
trap, developed by the present authors and G.A. Vasneva (Refs. 1, 
2). Signal to noise ratios in the order of 10 - 20 are found 
for various forms of trapless oscillators, as against 25 - 4o 
when liguid nitrogen traps are used, 
Acknowledgements. are expressed to I.N. Orayevskiy and 
G.P. Barykin for their participation in the experiments; cs 
G.A, Semenov is mentioned, 

There are 2 figures, 1 table and 2 Soviet references. 
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Grigor 'yants,'V.V, and Zhabotinskiy, M.Ye. See 
TITLE: Molecular Frequency Standard With Subtraction of 


ic. oes - Reference Oscillator Error. 
PERIODICAL: Radiotekhnika’ 4 elektronika, 1961, Vol.6, No.l, 
fe ae? tae “pp. 321-328 eds wae : 
VTEXT!:-. The ‘article concerns a system for using the molecular’. i 
“frequency standard to stabilize reference oscillator frequency and 


4 -/ phase without the use of a feedback loop, The simplified 

oe | schematic of' the system is given in Fig.l, where 1 is the ee 
s molecular oscillator, 2. is a frequency multiplier xn, - oe ein 
,. 3° is the crystal reference oscillator, 4 is a frequency divider: *~ 
“st ms: The article concerns a practical realization of the system: =~ 


using two klystrons and & ‘quartz-crystal reference oscillator, 
giving output at centimeter, decimeter and meter wavelength. 
Circuits are described which are claimed to measure the phase 
fluctuations of the resulting signal without the need of an 
external standard. | No numerical data are given in the article 
| insofar as concerns the operating frequencies, multiplication 
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factors etc. There are 7 ficiees and 10 references: 8 Soviet” 
and 2 non-Soviet, . 
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ZHABOTINSKIY, Mark Yefremovich,-doktor tekhn. nauk; RADUNSKAYA, 
— L'vovna; FAYNBOYM, I.B., red.3 RAKITIN, I.T., tekhn. 
red. 


[Tame by which we live] Vremia, po kotoromu my zhivem. Moskva, 

Izd-vo "Znanie," 1962, 46 p. (Novoe v znigni, nake, tekhnike, 

IX Seriia; Fizika i khimiia, no.14) (MIRA 15;'7) 
(Time measurements) 
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AUTHORS: Atsarkin, V.A. Zhabotinskiy, M.Ye., and Frantsesson, 
, A.V. ponamncorkass 


TITLE: Achieving the limit sensitivity of a radio~spectros— 
cope for the observation of electron paramagnetic re- 
sonance 


PERIODICAL: Braue ar i elektronika, v. 7, no. 5, 1962, 
ae 866 — 873 


"EXT: The authors consider the three basic noise sources which 1li- 
mit the sensitivity of a paramagnetic radio-~spectroscope; the SHF 

- receiver noise, the relative frequency instability of the signal 

- generator and of the cavity resonator and amplitude and frequency | 
instability noise of the local oscillator (where applicable). After. . 
comparing various radio-spectroscope systems it is concluded that 
maximum sensitivity is obtained in a superheterodyne system with 
double magnetic field modulation and AFC from the cavity resonator, 
in which system the effect of both klystron and resonator instabili- 
ty on yaar may be neglected. Relevant circuits of an actual 
Card 1/2 ; 
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superheterodyne radio-spectroscope are given, the instrument opera~ . 
tes at.29,5 mc/s and has a deep 50 c/s modulation of the magnetic i he 
field. Its calculated sensitivity, with the receiver noise only, 
should be 6 x 107! g/mol DPG [Abstractor's note: Diphenyl guanidi-~ 
ne?] with the Q of the resonator equal to 104 and the indicating in- 
strument passband of 2 c/s. The experimentally measured sensitivity 
was actually found to be 2 x 10-12 g~mol DPG, which is considered +6 
be in good agreement, if the inaccuracy of such factors as the rem. 
8. value of noise is taken into account. The experimentally found 
sensitivity of the instrument when observing the paramagnetic reso—- 
nance signal on a CRO was found to be 2 x 10719 g-mol DPG with the 
receiver pass~-band of 12.5 kc/s. There are 4 figures. 
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AUTHORS: . Shabotinskiy, M.Ye., and Sverdlov, Yu.l., Members of: 
the Society (séé@ Association) 


TITLE: _ Design of a multi-stage frequency multiplier - 
PERIODICAL: Radiotekhnika, v. 17, no. 2, 1962, 31 - 41 


TEXT: The authors consider a novel frequency multiplier circuit, 
based ‘on the results of the previously published work of Sverdlov 
(Ref. 1: Kadiotekhnika i elektronika, ve 4, no. 7, 1958): (Ref. 2: 
Ibid., vo. 4, no. 6, 1959). The basic frequency multiplying network | 
consista of two stages: A multiplier stage having in its anode a 
circuit with one and a half degree of freedom (Ref. 1: Op.cit.) and 
a buffer class C stage with a single tuned circuit in the anode, 
When oscillations having frequency f are applied to this network, 
these oscillations are in practice transformed into oscillations 
having a trequency nf. The high degree of filtering is achieved not 
due to the use of narrow band filters, but owing to the utilization 
of certain specific non linear effects, best illustrated when con- 
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sidering Fig. 1. The anode current pulses i,(t) in the multiplier 


stage excite the circuit with 1 ¥2 degrees of freedom, tuned to : 
frequency nf. The specific transient response of this circuit makes 

it possible to obtain at the buffer stage a sequence of current haw Bl 
ses, modulated in a well-determined manner in width and in amplitu- 

de. It was shown (Ref. 2: Op.cit.) that when a sequence of pulses 

with this type of modulationgexcites a single tuned circuit, the . 
‘amplitude-phase modulating resulting from the induced transient is 
contained only in the negative half waves. Since the positive hal~ 

ves of this response contain practically no modulation, the current 
pulses. applied to the next stage after being limited from the bot- 

tom do not contain any modulation either. The physical explanation 

of the above-effect is that when a resonant circuit with 1 ¥2 de- 

grees of freedom is pulse excited, owing to dying oscillations an 
exponential transient response occurs which adds to the attenuated 
oscillations and equalize the maxima of positive halves of the wave 
Three practical circuits having 1 ¥2 degrees of freedom, called by 

the authors "correction" circuits are given in Fig. 4., their ope- 
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‘rations discussed and design parameters given. Such circuits have 
been proposed by Yu.L. Sverdlov (Author's certificate No». 124007 
of September 3, 1957) but so far have not found many applications. 

- fhe formulas derived were used for design and construction of a 
three stage Ny = 5 x 5 x 4 = 100 and of a six stage NQ=5 x5 x 4 
x 3 x 2 x 88 = 52800 multiplier. In the last amplifier nz = 88 sta- 


ge was designed around a germanium detector using standard multipli- 
cation techniques. The experiment showed good agreement witn the 
theory. The side band components in the output wave spectrum were. 
1x 1079 of the fundamental. amplitude (calculated value 0.77 x 1079) 
for the three-stage multiplier and were 50 db down (theoretical va- a 


lue -48 db) in the 6-stage multiplier. When the 3 stage multiplier 
was designed around the normal resonant circuit stages, the side 
band spectrum components were 1071 of the fundamental. The noise 
meter WTT~12-M (IP~12-M) which in fact is nothing else, but a cali- 
brated wave analyzer was used for tuning the separate ccts and the 
multiplier as a whole. Since all stages are tuned to different fre- 
quency, the stability is determined by the stability of each stage 
Ps » The most critical is, of course, the last stage, tuned 
Card 3/, 7] . 
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to the highest frequency; it is stable up to 100 ~ 150 mC/s with 
tubes having ae 2 2x 10-2 nF and gm & 5 mA/V. In the appendix the 


authors give a table of practical design formulas for the k-th sta- 
ge of a multi-stage frequency multiplier using the same type of tu- 


bes throughout. There are 2 tables, 7 figures and 6 Soviet~bloc re- 
ferences. 


ASSOCIATION: Nauchno-tekhnicheskoye obshchestvo radiotekhniki i 
elektrosvyazi im. A.S. Popova (Scientific and Technical 
Society of Radio Engineering and Electrical Communice- 
tions imeni A.S. Popova ) [Abstractor's note; Name of 
Association taken from first page of journal | 


SUBMITTED: October 28, 1960 eprbeagecl 
October 25, 1961 (after revision) 


* Gara 4/5)) 
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‘Report submitted to the Third Intl. Conf. on Quantum Eiedtenen, 
Paris, France ey Feb 1963 ~ 
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ACCESSION NR: AP4009982 - e -8/0109/64/009J004/0114/0117. 
AUTHOR: Zhahornes’y:; M.. Yes Franteesson, A Vv. 

: ; TITLE: Paramagnetic amplifier for planet radar 
SOURCE: Radiotekhnika i elektronika, v. 9, no. 1, 1964, 114- ut: 


TOPIC TAGS:. paramagnetic amplifier, radar, planet radar, 700 mec 
paramagnetic amplifier, Venus radar investigation, Mercury radar inveotignéiad, fe 8 
radiotelegraphy via Venus_ wok 


ABSTRACT: A 700--mc paramagnetic resonator-type amplifier waa dav Sissea se 
and built for radar probing of the planets. A ruby with a 0.017% Cr kciigeateation mc mh 
id used as a paramagnetic substance; the magnetic figure of merit is found to be 
proportional to the temperature within 1.7-4.2K. A constant magnetic field of 
about 140 oerst is oriented at right angles to the crystal axis. The two-frequency | 
resonator is represented by a quarter-wave strip line. Cooled ta Mquid helium 
‘temperature, the resonator is tuned to about 11.0 kmc. An AFC aystera tunes 
the pumping klystron to the resonator with a stabilization coefficient of over’ 
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_ ACCESSION NR: AP4009982 - 


10,000. At pumping frequency, the resonator's Q-factor is over 5x 10° at 10 mw, © 
The resonator is immersed in liquid helium and a 40-gram permanent magnet ig 

- attached to it. It is claimed that the above paramagnetic amplifier "was 
successfully used in radar contact of Mercury in June, 1962, and of Venus in the 
October '62~ January ‘63 period, In November, 1962, the amplifier helped to 
establish a radio telegraph communication via Venus." ‘The authors wish to 
thank I. A. Kuz'min for his help in developing and building various parte of the 
amplifier, and also M. M. Dedlovskiy for his participation in operating the 
amplifier." Orig. art. has: 3 figures. 


ASSOCIATION: none | a 
SUBMITTED: 1l6Jul63 - DATE ACQ: 10Feb64 ENCL: 00 
SUB CODE: RA, AS -  NOREF SOV: 004. - OTHER: 001 
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ACCESSION NR: AP4038597 “"""" g/0108/64/019/005/0005/0016 


“AUTHOR: Zhabotinskiy, M. Ye 8. (Active member); Sverdlov, Yu. L. (Active 
“ membor) en eer 


e / TITLE: Phase instability of multistage frequency multipliers 
: _ SOURCE: Radiotekhnika, v. 19, no. 5, 1964, 5-16 


i 
: TOPIC TAGS: frequency multiplication, frequency multiplier, multistage . H 


¢ frequency multiplier, frequency multiplier phase instability 


“ABSTRACT: The intrinsic phase instability of a multistage frequency duditiplieey | | 
-ive., the instability of a real multiplier placed under ideal external conditions 
. (including excitation by an absolutely stable oscillator), is regarded as a measure : 
of multiplier plane instability. Its maximum is described by: 


a 
M6 “ wfiee My Mg. 
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The general problem is thereby vadaoed to a particular problem of determining 
‘the dispersion of phase of k-th stage’ ‘oy. ‘A quasi-statistical method is used for 
‘determining y, + Evaluation of phase instability by the conventional two-channel 
‘experimental method is, in fact, a determination of the intrinsic phase instability | 
iW, . “In conclusion, the authors wish to sincerely thank Gor responding Member 
‘of AN SSSR Yu. B. Kobzarev and Doctor of Physico-Mathematical Sciences Ya. L., 
‘Khurgin for their repeated participation in discuagsions of thia problem." Orig. , 

: fart. has: 6 figures and 35 formulas. oe 


_ ASSOCIATION: Nauchno-tekhnicheskoye obshchestvo radiotehniki i elektrosvyaai' 


| 
| 
| (Scientific and Technical Society of Radio Engineering and Electrocommunication) 


'SUBMITTED: 30Dec63 DATE ACQ: 09Jun64 ENCL: 00 
'iSUB CODE: EC NO REF SOV: 009 | OTHER: 003 Ls 
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multiplication] Osnovy teorii i tekhniki umnozheniia 
chastoty. Moskva, Sovetskoe radio, 1964. 326 p. 
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RUVINSKIY, L.G.; VASIN, V.A.; YURGENEV, L.S.; NOVOMIROVA, 1.4.5. 
PETROVA, G.N.; SHCHEDROVITSKIY, S.S.; BELYAYEVA, A.A.; BRYKINA, 
L.I.; GLEBOV, V.M.; DRONOV, M.1.; KONOVALOV, M.D.; TARAPIN, V.N.; 
MIKHAYLOVSKIY, S.S.3; ZHEGALIN, V.G.; ZHABIN, AcI.3 GRIBOV, V.S.3. 
MAL'KOV, A.P.; CHERNOV, V.N«; RATNOVSKIY, V.Ya.; VOROB'YEVA, L.M.; 
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“| TITLE: Mathod of combining the power of lasers with the coherent éperation of © 
each, Class 21, No. 172357 3 Mt ae 


| AUTHORS: Zhabotinskiy, M. Ye.; Vasnava, G, A. 


a Seen eeaiia 
te» cstdaeasininiadadeiintaa acacionce recone EEE LGTT 3 ae . 


Pao “ SOURCE: Byull eten! dzobretenty 4 tovarnykh znakov, no. 13, 1965, 28-2900 ef 4 
: “ABSTRACT: ‘This author. certificate: presents a mathed for the coherent ‘jumping of = | 
| Power of individual lasora.. To increase the power and directivity of the lasor 
‘| emission, ong part of the beam is deflected , distributed «between: the adjacent’ *; 

lasers (see Fig, lof: the Enclosure), and ‘directed . into~ phase shifters for 3 

|. Seanning thé beams. Orig: art. hds: .1 figure. 4s parks (04). 

| ASSOCIATIONS none a 
>| SUBMITTED! 22apr63--- 7 
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AUTHOR: Zhabotinskty, Me Yeos 


ORG: none I ae 
‘TITLE: Reflex-type multi resonator quantum! paramagnetic amplifiers 
with active material in all resonators ; _ 


‘SOURCE: Radiotiekhnika 4 elektroniks, Ve 12, no. 1, 1967, 56-62 


TOPIC TAGS: paramagnetic amplifier, amplifier design, 7eortunn Degtces 
: i ' ; 
ABSTRACT: The possibility of increasing of the bandwidth of reflex- 
‘type quantum paramagnetic amplifiers by means of multi-resonator 
systems with the active material in all resonators is considered. By 
applying contour integration 


‘approximately uniform negative losses and 
the bandwidth of such systems Was evaluated. The. three-resonsetor 


quantum paramagnetic amplifier was analytically investigated; it was 
theoretically and experimentally shown that ‘a three-resonater quantum 
paramagnetic amplifier with aon amplification factor of 20db operating. 
| in the decimeter wave range (21 am) provides greater bandwidth than 4 
travelingewave quantun paramagnetic amplifier. Orige art. hast 7 


figures and 9 formulas. 
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: TITLE: Quantum parametric amplifier with three resonators for 21-cm waves 
\ aia mee 
SOURCE: Radiotekhnika i élektronika, V- 12, no. l, 1967, 63-66 
ee TOPIC TAGS: parametric amplifier, resonant amplifier 
| ABSTRACT: , parametric amplifier with three resonators has been designed which has « 
\ - an 18-Mce passband at 20-db gain. The miniature resonator system 16 : 
| -formed by three parallel j-mm-wide foil strips 1/4 A long and 1.5 mma 
P 
apart. In both sides of the set of strips are placed two 2x9 x 15-mm 
_ ruby plates. The strips and ruby plates are mounted along the wide side 
. o£ the rectangular (4 x 17 mm) waveguide section. One end of each strip 
is. soldered to the waveguide wall; the other end passes through the wail 
to be used for resonator adjustment and connection to the coaxial cable. 
A permanent magnet provides a 2000-00 magnatic field. The amplifier 
.3 2% per 24 hr. The amplifier & 
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8. Z. Roginekiy (On the Occasion of His 60th Birthday) 39/076 60/034/04/41/04 
; tS ress B010/B009 4 


elektrokhimicheskiy inatitut (Colloid Electrochemical Institute) (now the Institut 
fizioheskoy khimii AN SSSR (Institute of Physical Chemistry AS USSR)) in 19415 : 4 
. During his scientific activities 8S. Z- Roginskiy published more than 300 papers. BES 
- Brom 1937 to 1939 Roginskly, Do P. Dobychin, and T, F. Taelinskays iid research .— 
in the field of the theory of supersaturation. Probleme of the reaotion course on 
catalyst surfaces, which Roginakiy had studied in collaboration with O.M. Todes, 
were published in the monograph “Adsorbteiya 1 kataliz na neodnorodaykh poverkh~ 

~ nostyakh" (‘Adsorption and Catalysis on Heterogeneous Surfaces") (1948). For his 
work in the field of efficiency and improvement of military material during the 
Second World War Roginskiy and S$. Yu. Yelovich, G. M. Zhabrova, L. Ya. Margolis, 
and B. M. Kadenatai received awards of the Narkom Oborony (People's Commissar 

for Defense) and the Prezidium Akademii nauk SSSR (Presidium of the Acadeny of oa 
Seiences USSR). In 1946 8. Z Roginskiy began to deal with the catalytic oxida- a 
tion of gaseous substances. He collaborated with S. Yuo Yelovioh, GoM. Zhabrova, =: 
and L. Ya. Margolis and came to formulate the “electron chemical concept of 
catalysis". In 1954 Roginskly made goma observations, with A. A. Balandin, 

G. K. Boreskov, N. M. Chirkov, and othera, on the choice of catalysts. For several 
years 6. Z. Roginskiy systematically investigated catalytic properties of inor- 
ganio semiconductors in collaboration with 0. V. Krylov, Ye. Ao Fokina, and 
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subjected to X-ray- and electron diffraction studies. Table 1 
shows the measurements of activation energy and the change in the 


‘work function as a result of admixtures. The activation energy of 


pure ZnO was very low (0.08 ev). The admixtures led to an in- 

crease of the activation energy ag well ag to a deorease of elec- 
tric conductivity. The eleotric resistance of the samples at 350° 
decreased in the following order: zn0+Li,0 > Zn0+Na,0 > zn0+ZnS0, > 


> ZnO+ThO, > Zn0. From measurement of electric conductivity alone 


the conclusion might have been drawn that all admixtures used are 
acceptors ‘and reduce the Fermi level to the level of the valence 

band. Measurement of the work function, on the other hand, shows 

that Li and Na decrease the work function, and that ZnSO, and 


Tho, increase it. The X-ray measurement carried out. by 


N. Ae Shishakov et al. and M. Yas Kushnerev revealed uo changes. 
in the lattice constant of the modified zinc oxide, so that no 
conclusions could be drawn as to the formation of solid solutiona. 
The different influence exerted by admixtures was explained by 
their different distribution on the surface and in the interior 
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catalytic activity ang electric Conductivity, it is necessary to . 
investigate admixture distribution on the gurface and in the in. ; 
terior of the semiconductor, There are 1 table and 13 referencea, 
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5 /020/60/133/004/040/040xx 
B004 /B067 


AUTHORS : Roginskiy, 5S. Ze; Corresponding Member of the AS USSR, 
| Yanovskiy, Me Ie, Lu Pey-chzhan, Gaziyev, G. A.,; Zhabrova, 
_G. Ma, Kadenatsi, B. M., and Brazhnikov, Vove oo 


TITLE: . Rapid Chromatographic Method of Measuring the Adsorption 
Isotherms of Gases and Vapors 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 4,. ) 
pp. 878-881 


— 


TEXT: Since in heterogeneous catalysis the dimensions of the specific 
surface are of great importance, the authors attempted to develop a rapid 
method of determining the apecific surface. Their studies were based on a 
paper by J. N. Wilson (Ref. 1) where the relation between the chromato- 
graphic curve and the form of the isotherm is theoretically studied. The 
‘results were compared with those of the ordinary vacuum technique. Fig. 1 
shows the scheme of the experimental apperet a The gas analyzer was an 


ionization detector on the basis of Pm 7 (Ref. 5). The adsorption of 
heptane was measured. Nitrogen and sometimes argon were used as carriers. 
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The height of the steps recorded corresponds to the initial concentration 

C, of the adsorbate. The desorption curves recorded on blowing the pure 

carrier gas through the column permit the calculation of the isothermal 

line of adsorption, In a variation of this method, the column is not 

saturated, but the sample is periodically injected into the column through 

which the carrier gas flows. The experiment then lasts only 10-15 min. On 

the assumption of an immediately established equilibrium and the absence 

of longitudinal diffusion, the adsorption was calculated from the following 
equations: f(C) = WkS, /ug (2), where f(C) is the amount of the substance | R 


adsorbed by 1 g of adsorbent (mmole/g) in which C is the equilibrium. 

concentration; k is the constant of the detector (mmole/cm’.cm); u-is the | ; 
speed of the recorder tape; gis the weight of the adsorbent (z@)3 and 53 ' 
is the area below the desorption curve. The following adsorbents were used: 
refractory diatomite bricks, silica gel of the type E (Ye), nickel- . 
hydroxide gel, nickel catalyst, MgO produced from Mg(NO,) gn0+18.5 ZnS0,, 


and carbon black. The values for MgO, silica gel Ye, nickel hydroxide, and 
diatomite were in good agreement with those obtained by the vacuuri 
technique. For adsorbents with a large number of very narrow pores (active 


Ego AS: Se sa RHE * wre] 
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“Rapid Chromatographic Kethod of Measuring the $/020 [0133/4 /osfosors 
., .dsorption, Isotherms of Gasag and Vapors § . B004 


coal): the resulta: were: unsatisfactory. The’ range of suptianiien of the 
chromatographic method nust be further studied. The authors thank 

I... Ye. Neymark and M.-A. _Piontrovskiy for preparing. the coarse-pored |. a 
' silica. gel Ye and nickel- ~hydroxide samples. There are 4 figures, 1- ‘table; ._ ter sie 
and 2 pet erences: 2 Sovaety. 1 US, 1 British, 1 Dutch, and 1 Hungarian. ack —. 


> [astootagTon insta cue Pretohcakoy khimii Akademii nauk -SSSR (qnatituta:. 
eine : OF Physical Chemistry of the pont eny, of Sciences USSR) Pe 
-SUBNITTED: : . January 28,: ‘1960 © oe 
mn 20Ct«—<tst~<i*;:*édL enc to Fig. 42048 cylinder with ‘carrier: gas; as bubbler with adsorbate; | 
[am . 6=6°Sst(“‘ ‘SS «Chromatographic column; 4: gas analyzer; 5: recording potentiometer; ~~ 
:) 10s: : fine-regulating valves: q1s fourn ay cock; 12-15: rheometers. Sots 
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B004/B067 
AUTHORS; ~Zhabroya, G. M., Vladimirova, V. I., and Vinogradova, 0. H. 
TITLE: _ Mechanism of the Effect of Modifying Additions on the 


Selectivity of Zine Oxide With Respect to the 
Dehydrogenation: and Dehydration of Isopropyl Alcohol. 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 6, 
pp. 1375-1378 


TEXT; In Refs. i~5 the authors had found that the sorption of mioro- 
impurities strongly influences the selectivity and catalytic activity of. 
ZnO during the dehydrogenation and dehydration of isopropyl alcohol. 

Therefore, they attempted to explain this effect by comparing the data 

of reaction kinetics, chemosorption, and electron characteristics in ZnO 
containing certain admixtures. ZnO was modified with Nao0 and Lio9 by 

soaking the oxide with alkali oxalates, and by heating to 450 - 500°. 
Modifying with 2nS04 was done by soaking ZnO with sulfate solution. The 
specific surface was determined by adsorption of n-heptane by a 
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Mechanism of the Effect of Modifying §/020/60/133/006 /031/031XX 
Additions on the Selectivity of Zinc Oxide , B004/B067 
With Respect to the Dehydrogenation and 

Dehydration of Isopropyl Alcohol 


chromatographic method developed at the catalysis laboratory of the 
authors! association, as well as by adsorption of krypton according to 
Brunaver, Emmet, and Teller. The results obtained by both methods were in 
- good agreement. The effect of the admixtures on the dehydrogenation of 
isopropyl alcohol is shown in Fig. 1. During dehydration, the admixtures 


showed the contrary effect: NagO suppressed, and mee increased, the rate 
ro) 


of this reaction. The following values were obtained for the desorption of 
acetone from the surface of ZnO: pure ZnO: 32 kcal/mole; 2n0 with 14.5% 
ZnS04: 41 kcal/mole, ZnO with 6.2% Naz0: 10 kcal/mole. Fig. 3 shows the 
work function a¥ as depending on the content of admixtures. By 
simultaneously measuring the work function and the electrical conductivity 
in the presence of vapors of isopropyl alcohol, acetone, water, hydrogen, 
or propylene at 10 mm Hg and 100°C the following was found; Sorption of 
isopropyl alcohol and acetone lowers the work function; other vapors had 
no effect. Hence, a donor-acceptor process is assumed for the 
dehydrogenation of isopropyl alcohol, which proceeds in the following 
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eee F. rs Vilesov, AGN, menenlas .E..Xh. Wace Le Yas. “Margolis 
Vand Si2Z.: -Roginskiy are: ‘mentioned. There are 3 figures, 1 table, and- 45 a 
-reterences:, 12. Soviet, 2 US, ud ‘British, and. A German. Pare et 7: an 
Tneti tat: fizi¢heskoy- khindi” Ak cad enii nauk SSSR (iisenthee: ie 
of. Phyeioal: Chemistry of the Academy of Sciences a mS 


— : March 24, 1960. Aes Me MM. Dubinin, Academician 


“March 8, 1960. 
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E040/E485 
AUTHORS : Zhabrova, GaMe-, Shibanova, M.D. 
TITLE 3 “Investigation of oxide catalysts during their 
preparation and thermal treatment by the emanation 


method ~ + 
PERIODICAL: Kinetika i kataliz, Vo2, NOod, 1961, 668-673 


TEXT: Further progress of studies concerning catalytically-active 
solid materials requires the use of very sensitive experimental 
techniques for the study of surface properties, crystal lattice 
defects, changes in the mobility of the atoms or jons constituting 
“such crystals, etc. The emanation method developed by 
L.$.Kolovrat-Chervinskly (Ref.1: Tr. radiyevoy eksped, Ross 

Akad, nauk, no.9-10, 1918) and subsequently improved by other 
workers offers great possibilities in detecting hidden phase and . 
chemical transformations in solid phases, 

changes in specific surface, establishing the conditions of crystal 
lattice, etco The method was used previously by the present 
authors and S.Z .Roginskiy in studying the topochemical processes of 
the decomposition of magnesium and zinc hydroxides: and the 
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‘Investigation of oxide catalysts «o> EO40/E485 


relationship was established between the emanation coefficient and 
the conditions under which the processes were allowed to proceeds 
“The same experimental technique was used in examining the: 
preparation of the oxides of the following metals, all of which are 
widely used as industrial catalysts: nickel, magnesium, aluminium, 
zirconium and thorium. The method consists essentially in 
introducing into the test materials of a radioisotope of radium or. 
thorium, emitting during its decay an jnert radioactive gas! radon, 
thoron or actinone The degree of emanation observed for the test 
material is then correlated with the required physical propertye 
Full details are given of the method used for jntroducing Thee 

into the test oxides. Preliminary studies showed that the method 
of catalyst preparation ean influence both its specific surface 

and emanation coefficient: A1(0H)3 precipitated with ammonia and 
NaOH was found to have, respectively: specific surfaces of 3h and 
300 m@/g and thoron emanation coefficients of 22 and 98% « 

Variation of the emanation capacity of the hydroxides of zn, Ni, 

Al, Mg, 2F and Th was examined during their dehydration in the 
temperature range of 100 to 1000°C. The test results in the form of 
Card 2/4 ; 
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curves representing the variation of emanating capacity with 
temperature were compared with thermographic curves prepared for 

the same specimens, The maximum of emanation capacity was found 

to correspond for all the test oxides to the temperature of initial 
endothermic dehydration. ‘An examination of the dependence of the 
emanation coefficient of various oxide catalysts on their specific 
surface showed that, at room temperature, it is linear in 

character, An attempt is made to formulate the mechanism of 

thoron emanation from the various oxides. The emanation method 

was used in evaluating the stability of the erystal lattice of 

some of the catalytic oxides: (ZnO) at temperatures up to 12007C in / 
the presence of a small addition of other oxides of metals of 
different valency (lithium oxide in the concentration of O.$ at%),. ~~ 
The results of the investigation show that the emanation method — 
-¢an be applied to studies of a large variety of problems 

associated especially with the condition of the active catalytic 
surface in the various stages of the preparation of oxide and 

similar solid state catalysts. V.G.Khlopin, I.Ye.Starik, 
M.S.Merkulova and M.Ya.Kushnerev are mentioned in the paper for 

their contributions in this field, There are 5 figures, 1 table 
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and 14 references: 8 Soviet=bloc and 6 non-Soviet-bloc. : 

The reference to an English language publication reads as follows? 
Ref.2: 0. Hahn, Applied Radiochemistry, 1936: J. Chem. Soc., v,259, 
2, 1949, 


ASSOCIATION: Institut khimicheskoy fiziki AN SSSR 
(Institute of Chemical Physics AS USSR) 
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Use- of ionizing radiation in the Btuay of the decomposition 
processes of ccpper and nickel oxalates. Dokl. AN SSSR 136 © 
no .611364-1367 F '6l. (MIRA 1433 


1, Institut fizicheskoy khimii AN SSSR, 2. Chien-korrespondent . 
AN SSSR (for Ropinskiy, 
Copper oxalate) 
Nickel oxalate) 
(Radiation) 
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g,/844/62/000/000/115/129 : 
207/D307 : 


AUTHORS ¢ Roginsicly ». os ds» thabwosee oi Gordeyeva, V« Ney. 
yogorov, Ya. Ves adenatsi, B. M. and Kushnerev, M. Ya. 


adiation in investigation of topo- 


TITLE: fhe use of qjonizing © 
chemical processes a 4 
Trudy it Veesoyuznogo soveshchaniya po radiatsionnoy khi= 7 
mii. Ed. by L. 5. Polak. Moucow, 1zda-vo AN SSSR, 1962, ; 


660-675. 


SOURCE: 


of the differences petween the topochemical 


processes of thermal decomposition and of decomposition, using 0.6 
s decomposed were copper oxalate ee 


— 2 Mev electrons. The substance ' 
(cuc,0,-1/2H,0) and nickel oxalate (NiC,0, -2H,0) which were pre- vu, 
utions with oxalic acid at 50°C; 


m of thin layers of powder. 


psxts A study was made 


pared by precipitating nit 
the samples were in the for 
composition in vacuum at 238 
Ni + 2-0” NIO + ah undecomposed res 
_air at about 300°C yielded 50% cud + 
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The use of jonizing .., ~  D207/D307 
tA 
_ tron irradiation (3.6 x 10% ~ 3.3 x 4910 rad) at 100°C yielded usu 
ally pure metals with large (10 ~ 40%) residues undecomposed oxa- 
lates; the. metal yield increased with the gadiation dose. Strong 


oles generated by heat or irradiation neutralized partly or com- 
pletely the double charged oxalate ions which then moved to the 
surface and were emitted as C05; electrons also &enerated by heat 


or irradiation neutralized the doubly. charged metal Cations which 
yielded pure netals. Oxides were. formed as an intermediate stage 
in the production of pure metals; in air, oxides were produced al~ 
So by oxidation of the pure metal products. ‘the essential di:fer— 
ence between electron bombardment and heat lay in the greater car- 
rier-generation efficiency of the former, There are 2 figuree and 


of thermal and electron-bombardment decomposition Were the sane; vA 
f 


ASSOCIATION: Institut tizicheskoy khimii AN SSSR (Institute of 
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E075/E436 
AUTHORS: zhabrova, G.M., Kadenatsi, B.M., Zvonov, N.V., 
, -- “¥egorov, Ye.V., ‘Azizov, T.eSe, Batalov, A.A-, 
: Gordeyeva, VAs, Glazunov, P.Ya. 
TITLE: Preparation of finely divided metals and oxides by is ; 


radiation 
PERIODICAL: Kinetika i kataliz, v.3, no.4, 1962, 610-613 


TEXT: A possibility was investigated of preparing metals and 
oxides ina finely divided form by irradiation of Zr(OH)4,: 
A1(OH)z,. Fe(OH) 3, Ni and Cu oxalates and basic copper carbonate 
with a@eelerated electrons having the energy of 0.8 Mev... ‘The 
temperature of the samples during irradiation (1 to 2g) did not 
exceed 40 to 50°C. Thermal decomposition at 400 to 500°C was . 
also carried out for comparison with the irradiated materials. 
The decomposition 9f all the compounds commenced at radiation 
doses exceeding 10° rads and was intense at 109 to 1010 rads. = A 
At the latter doses the .compounds were almost completely 
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Preparation of finely ..- £075/E436 
decomposed. tt was shown that the specific surface of the metals 

and oxides prepared by the irradiation method exceeds in most ; 
cases that of the samples prepared by the usual high-temperature 
pyrolysis. | An especially marked advantage was noticed for the 
radiolysis of Cu and Ni oxalates. . The surface area of the oxalate 
decomposition products consisting predominantly of metals was , 
sometimes 10 or more times that of the decomposition products 
obtained by vacuum pyrolysis. Radiolysis of Zr(0H), and Fe (0H) 5 
_ gives dispersed oxides having considerable surface areas. 

A1L(OH)z is an exception, Al203 produced by the radiolysis having 
a similar surface area.to that of Al203 obtained by pyrolysis. 4 
The metals and oxides prepared by radiolysis may find application 
as low temperature catalysts and adsorbents. There are 2 figures 
and 2 tables. 


- ASSOCIATIONS: Institut khimicheskoy fiziki AN SSSR 
-- (Institute of Chemical Physics AS USSR) 
Institut atomnoy energii im. I.V.Kurchatova. AN SSSR. 
(Institute of Atomic Energy imeni I.V. Kurchatov 
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Institut fizicheskoy ‘khimil AN SSSR 
(Institute of Physical Chemistry AS USSR) 


“SUBMITTED: | March 15, 1962 
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. : 5/186 /62/004/003/017/022 
5s 6 00 a £075/£436 
AUTHORS: Jech, &,, Zhabrova,—G.liry Roginskiy, S Zar 
- Shibanova,. M.D. 
TITLE: The change of emanation capacity and the evolution of 


surface gaseous marker during dehydration of hydroxides 
PERLODICAL: Radiokhimiya, vel, MOF, 1962, 355-364 


TEXT: the authors studied the processes of dehydration of metal 


hydroxides Leading to changes in their structure and space 
2 as well 


surface, using the classical emanation method with Th22? 

as the method developed by one of the present authors (C-'Jech. 

Radioisotopes in Scientific Research. (Proc. First UNESCO internat. 
Confer).,; V-?: 491. London, Pergammon Press, 1958). In the | 
latter method inert radioactive marker gases are introduced into a 
solid by pombarding its surface with the gaseous ions in a high 

_. frequency electric discharge. Thermogravimetric and X-ray 

» analyses were also used. The hydroxides studied were ; 

". gn (OH) a, Ni(OH)2, Mg (OH) 2,5 Al(OH) 3, zr (OH) 4 and Th (OH) 4- 
The hydroxides were neated up to 00°C. The radioactive methods 
jndicated the initiation of the dehydration processes with great 
card 1/2 , 
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The change of emanation ,,, E075/E 436 


sensitivity, The methods were equally sensitive for indicating 
changes on dehydration of the hydroxides, of which ‘the oxides 

could form bulk solid solutions with ThOo as well as of those 

that did not form the solid solutions, It was established that 

the extreme points of the emanation capacity and evolution of 
radioactive gases occurred at the same temperature as the 
beginning of the endothermic process of dehydration, The Hesition: 17 
of the maximum of the endothermic effect on the thermogramg, due us 
to the dehydration proceeding in the bulk of the hydroxide, 
corresponded to a higher temperature than that of the maximum 
-radioactivity. This is explained by the formation of surface 

solid solutions on the hydroxides, with the individual elements aoe 
and radioactive gases, It was found that the emanation method was 
very sensitive to crystalline changes, some of which were not 
detected by the thermogravimetric method, The authors concluded: 
that the use of the radioactive methods could be extended to the 
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